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( $z$ $O$ )
$\varphi E_{0}^{;}G_{k}arrow Out\pi_{1}$
1 $z$ ( $O$
) $\Gamma_{1,1}\subset$ Out$\pi_{1}$ $\Gamma_{1,1}$
filtration
$\Gamma_{1,1}\supset\Gamma_{1,1}(1)\supset\Gamma_{1,1}(2)\supset\cdots$




o $\varphi E_{0}$ $\Gamma_{1,1}(1)$







$\alpha=\gamma 0\varphi E_{0}^{;}G_{k(E_{1}\infty)}arrow Z_{l}[[T_{1}, T_{2}]]$
\S 3. $\gamma$ $f\in\Gamma_{1,1}(1)\subset$ Out$\pi i$




$\Gamma_{1,1}(1)$ 4 $($ $\Gamma_{1,1}(1)=\Gamma_{1,1}(4))$
$f$ $\tilde{f}$
$\pi_{1}$
$x,$ $y$ $s_{1}=\tilde{f}(x)x^{-1}$ $s_{2}=\tilde{f}(y)y^{-1}$






$x,$ $y$ $1+T_{1},1+T_{2}$ 2
$\mathbb{Z}_{l}[[T_{1)}T_{2}]]$




$G_{1}(T_{1}, T_{2})\cdot T_{2}=G_{2}(T_{1}, T_{\underline{9}})\cdot T_{1}$
$G_{i}(T_{1}, T_{\underline{9}})=H(T_{1}, T_{2})T_{i}$ $(i=1,2)$







\S 4. $G_{k(E_{1}\infty}$ ) $\sigma$ $\alpha=\gamma 0\varphi E_{0}$ $\alpha_{\sigma}(T_{1}, T_{\underline{9}})$
$\mathbb{C}$ $E$ 1 $\omega$
$L=\mathbb{Z}\omega_{1}\oplus Z\omega_{2}\subset \mathbb{C}$ ( $\omega_{1},$ $\omega_{2}$ $\omega$ $x,y\in\pi_{1}$
$\tau=\omega_{1}/\omega_{2}$ x, $y$ )
$\mathcal{L}$ $\tau=\omega_{1}/\omega_{2}$
$\theta(z)=\exp\frac{6\pi z(z-\overline{z})}{\propto,s(\tau)}\cdot q_{\tau}(q_{z}^{1/2}-q_{z}^{-1/2})^{12}\cdot\prod_{\nu=1}\{(1-q_{\tau}^{\nu}q_{z})(1-q_{\Gamma}^{\nu}q_{z}^{-1})\}^{12}\infty$.
$\mathbb{Z}\tau\oplus \mathbb{Z}$ 1 $\infty$ )
$\epsilon_{N}^{ij}=0\leq a,b<l^{N}l\{(ab)\prod_{)}\theta(\frac{a\tau+b}{l^{N}})^{a^{i}}$
.
$(\sigma-1)(\epsilon_{N}^{ij})^{1/\iota_{=\zeta_{N}^{\kappa}}^{N}ij(\sigma)mod l^{N}}$ $(N\geq 1)$
$(\sigma)\in Z_{l}$ o $\kappa_{ij}$ :
$G_{k(1)}arrow Z_{l}$ o
([N2] Theorem 4.12). In $ihe$ ring $\mathbb{Q}_{l}[[U_{1}, U_{2}]]wi$ $=\log(1+T_{i})$








([N2] 3.12) $i=j=m-2,$ $\iota\iota=(l-1)l^{N-1}$ ,
$v=m-2-\tau\iota$
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$\neq-\tau_{\backslash }$ ([N2] Corollary 4.15). For any elliptic curve $Eoi^{\gamma}er$ a num$ber$ fiel $d$
$k$ , th$ere$ is an integer $N$ such that for every $m\equiv 2$ mod $(l-1)l^{N-1}wit1_{0}$
$m>2+(l-1)l^{N-1}$ ,
$gr^{m}\varphi$ :Gal$(k(m+1)/k(m))\sim$ $gr^{m}\Gamma_{1,1}$







( A.Grothendieck “ “
“ “









$G$ al( (l)/ ) $\cap$ SL(2)-coinvariant )
Grothendieck
[N2]
\S 5. $P^{1}-\{0,1,\infty\}$ ([ICM]
$)$ o $\pi_{1}=\pi_{1}(P\frac{1}{\mathbb{Q}}-\{0,1, \infty\})(l)$ 2 1
1
$\Gamma_{0.3}\subset$ Out $\pi_{1}$ $\Gamma_{1,1}$ filtration
$\Gamma_{0,3}\supset\Gamma_{0,3}(1)\supset\Gamma_{0,3}(2)\supset\cdots$
50
(1) $\Gamma_{0,3}/\Gamma_{0,3}(1)\cong G_{m}(\cong \mathbb{Z}_{l}^{\cross})$
(2) $gr^{m}\Gamma_{0,3}$ $\mathbb{Z}_{l}$ $m$
$\varphi$ : $G_{\mathbb{Q}}arrow\Gamma_{0,3}$ $\mathbb{Q}(m)$ $\varphi^{-1}(\Gamma_{0,3}(m))$
$\mathbb{Q}(1)=\mathbb{Q}(\mu\iota\infty)$
$\pi_{1}$ “ -$\triangleright$ ”
$:\Gamma_{0,3}(1)arrow Z_{l}[[T_{1}, T_{2}]]^{\cross}$
$([PGC])$ , ltration 2
1 $+$ $)$ Anderson/Coleman/




$\chi_{m}$ : $G_{\mathbb{Q}(\mu_{l}\infty)}arrow \mathbb{Z}_{l}$ 1 $m\geq 3$
$($ cf. $[So])$ $gr^{4k+2}\Gamma_{0,3}(k=1,2, --)$
1 $\alpha_{\sigma}(T_{1}, T_{2})$
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